A new method for studies of the effects of locally applied drugs on peripheral nerve regeneration in vivo.
An in vivo technique which allows local application of drugs to the regenerating rat sciatic nerve for several days is presented. The sciatic nerve was transected at the knee level and a crush lesion was made proximal to the transection. The crush lesion and the nerve segment distal to it was enclosed in a chamber made of silicone tubing (STC). The STC was perfused via a catheter connected to a miniosmotic pump. Regeneration was evaluated with the 'pinch-test' at 3, 4 and 6 days after the enclosure of the nerve. The rate of regeneration in the STC-surrounded nerve segment was 3.5 mm/day after an initial delay of 1.6 days which are values similar to those in uncovered nerves with crush lesions. Perfusion of the STC with either vinblastine, cycloheximide, actinomycin D or mitomycin C inhibited regeneration. The effects were confined to the STC-covered region. Leakage of drugs was too small to affect the nerve outside the chamber. The results suggest that regeneration requires proliferation and protein synthesis in the cells surrounding the growing axons. This technique could be useful for studies of the local effects of various drugs, specific antibodies, potential growth factors etc. on regeneration of peripheral nerves.